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CHAPTER I 
INTRODUCTION 
In the science of veterinary parasitology, the acquisition of know-
ledge of the ecological factors influencing the parasites presents a 
constant challenge to the veterinary parasitologistso Aware of the 
complexities and intricacies associated with problems involving pure 
.science research, the writer undertook the study of the ecology of 
gastrointestinal helminth parasites of cattle in Oklahomao Information 
was obtained concerning the population and the morphology of helminth 
species as well as geographical distribution and seasonal incidence of 
helminth parasiteso Moreover, experience in helminthological research 
and in helminthological techniques was acquiredo 
Ecological studies of gastrointestinal helminths of cattle in 
Oklahoma are B1rdtedo The data summarized in the investigations by 
Cooperrider, et a.lo (1948), Besch (1962, 1967) and Miller, et alo (1966) 
informed awareness of the incidence and occurrence of gastrointestinal 
helminth species of cattle in Oklahomao The results of the biological 
expe:rµients with Coo;eeria ;e_unct!_ta (v. Linstow, 1907) Ransom, 1907, by 
Besch (1965) in Oklahoma ware comparable to the findings of this thesiso 
Therefore, to acquire further information co~cerning the gastrointes-
tinal helminth parasites of range cattle in Oklahoma, an investigation 
in Northeastern, Southeastern, and Southwestern areas of Oklahoma during 
three different time periods, winter, spr.ing, and summer, was madeo 
1 
The objectives to be attained in this study were as follows: 
l. To determine the gastrointestinal helm.inth species of cattle 
in Oklahoma. 
2. To determine the population of gastrointestinal helminth 
species of cattle in selected areas of Oklahom.ao 
3o To determine the geographical distribution and the seasonal 
incidence of gastrointestinal helm.inth species of cattle in 
Oklahom.ao 
4. To determine species variation by comparing morphological 
characteristics of particular gastrointest.inal helm.inth 
species of cattle in selected areas of Oklahoma. 
5. To gain experience in research and in techniques related to 
helm.inthologyo 
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CHAPTER II 
REVIEW OF LITERATURE 
The available references applicable to an ecological study of 
gastrointestinal helminths of cattle in the South Central Plains States 
of the United States are lim.itedo However, a considerable amount of 
work and a number of reports concerning the study of gastrointestinal 
helminth parasites of cattle in the United States and in other areas of 
the world have been completedo It is beyond the scope of this study to 
include the literature in its entirety; therefore 0 only pertinent refer-
ences a.re included in this historical reviewo 
Cooperrider. et al. (1948) reported the helminth parasites col-
lected from the gastrointestinal tracts of 57 cattle obtained from 14 
locations in Oklahoma. The number of gastrointestinal parasites re-
covered and the percentage of animals infected are discussedo Their 
results indicate that the predominant helminths, in order of im.portanc~ 
were: Ostertagia. sppo, Haemonchus spp., Coo;eeria SPPo and 
Trichostrongylus sppo Besch (1962) cites a number of nematode species 
which had not been reported previously from cattle in Oklahoma, namely: 
Ostertagia !yrata Sjoberg, 1926; Cooperia mcmasteri Gordon, 1932; 
,, -· -
Trichostrongylus longispicularis Gordon, 1933 and Cooperia bisonis 
Cram, 1925. Roundworm infection of cattle in 14 states as indicated 
by fecal egg counts were reported by Miller, et alo (1966)0 Rates of 
infection between and ~thin herds were relatively consistent over a 
3 
wide geographical areao The incidence of herds infected as well as the 
percentage of positive samples in Oklahoma was 100 per cent; however, 
only a small number of herds were studied. Becklund (1964) included 
in the host check list of parasites of domestic animals the reported 
gastrointestinal helminths of cattle in Oklahoma. 
Bell, et al 0 (19.59) examined the viscera from 100 cattle in 
Northoentral and Northeastern areas of Texa.so Their results indicate 
that the predominant helminth pa.ras.ites, in order of inc:idence, were: 
COOJ2!_ri_a sppo 9 T:richostron__gzlu~ SPPo 9 Qstertagia SPPo and Ha.emonchus 
spp. The yearling age group had a higher incidence of parasitism than 
the younger calves and the adult age groups except for Haemonchus sppo 
and ~~~rtagia sppo for which the adult age group had a higher inci-
denceo 
Interpretation of the results presented by Bell (1957) in a survey 
of gastrointestinal helminths of cattle in North Carolina shows that 
the yearling age group had a higher incidence of parasitism .. The re-
port, which is applicable to this stud,_y, includes information concern-
ing the numbers and species of gastrointestinal parasites of cattle in 
relation to the geographical areas of that state. 
A review of the literature of the studies of Ostertagia osterta~i 
(Stiles, 1892) Ransom, 1927, revealed that a considerable amount of 
work has been conducted. Pertinent literature included the studies 
concerning strain variation, Armour, et al. (1967) and Michel (1967); 
inhibited development, Anderson, et al. (1965) and Armour, et al. 
(1965); and morphology of this species, Skrjabin et al. (19.54), 
Yamaguti (1961), LaPage (1962) and Besch (1967). 
The references used in .identification of the gastrointestinal 
helminth species of cattle included~ Skrjabin 9 et alo (19.54), 
Yamaguti (1961), LaPage (1962), Besch (1967), Sommerville (1956), 
Becklund et al. (1967) and Roberts, et alo (19_5l.r)o 
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CHAPTER III 
MATERIALS AND MEI'HODS 
The gastrointestinaJ tracts of 56 range cattle, representing five 
different breeds, were obtaine~ from slaughter houses located in the 
Northeastern, Southeastern and Southwestern areas of Oklahomao Cattle 
were selected from those raised on pasture native to the area, and col-
lections were made during the winter P spring and summer seasons. Small 
privately owned abattoirs were solicited since their predominant trade 
consisted of custom slaughter of local range cattle. The lined geo-
graphical areas in Figure l indicate the locations where collections 
were made. 
Figure 1. Locations Where Materials Were Obtained 
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Viscera were obtained from the geographical areas where climato-
logical and geological differences are presento In Northeastern 
Oklahoma, the annual mean precipitation is 34 inches, the mean tempera-
turep 61 F; and the mean altitude above sea level, 757 feeto In South-
eastern Oklahoma, the annual mean precipitation is 41 inches; the mean 
temperature, 62 F; and the mean altitude above sea level, 710 feet. In 
Southwestern Oklahoma, the annual mean precipitation is 26 inches; the 
mean tempera.tu.re, 63 F; and the mean altitude above sea level, 1274 
feeto The range management of cattle operations in these areas in-
cl.udeg native pastures, consisting of tall varieties of grasses, and 
improved pastures in the Northeastern area~ native pastures, consisting 
of low quality tall varieties of grasses, and improved pastures in the 
Southeastern area; and nati.ve pastures, consisting of short and mid-
tall varieties of grasses, and improved pastures i.n the Southwestern 
area. 
Except for only a few gastrointestinal tracts which were obtained 
from disposal barrels and coolers p. the viscera were obtained at 
slaughter and was handled quickly and carefully to reduce the possibi-
lity of mechanical translocation of parasi.teso The movement of abomasal 
and intestlnal contents was further reduced by tying off the abomasum 
at the omasal-abomasal junction and at the terminal end of the pylorus 
of the abomasum. The abomasum and intestines were removed by cutting 
anterior to the omasal-abomasal tie and severing the mesenteric dorsal 
attachments. 
Records were kept of the breed, se:x:, age and weight of each animal, 
the name and location of the slaughter plant and the dateo The number 
of viscera collected from an area during one season ranged from 3 to ?o 
8 
The viscera of each animal were placed in galvanized cans and trans-
ported via car to the laboratoryo If time permitted at the end of the 
day, a complete parasitological examination was initiated on each; 
however, on several occasions it was necessary to delay these proce-
dureso In these instances, the contents of the abomasa were removed, 
the opened organs were submerged in normal saline and with the unopened 
intestines were placed .in a cooler until the following dayo 
All abomasa were opened along the greater curvature. After the 
mucosa of the abomasum was washed with normal saline, the entire organ 
was submerged in normal saline and refrigerated for 12 hours, after 
which a second wash was made. 
Presence of Ostertag_i~ spp.. larvae .in the tissue phase and the 
efficacy of the collecting methods used in the examination of the 
abomasa were determined by the pepsin-hydrochloric acid digestion 
method described by Herlick (1956). For each abomasal tissue 9 artifi-
cial digestion included five folds and three iri.terfolds of fundic 
mucosa~ a strip of cardiac mucosa, 1 inch in width, and a strip of 
pyloric mucosa, 2 inches in widtho The length of the cardiac and· 
fundic mucosa depended on the size of the abomasumo The viscera-
pepsin-hydrochloric acid preparations were incubated at 37 C for 18 
hours, after which the digestant was fixed in hot 10 per cent formol-
saline solution and was transferred to labeled specimen jars 0 A 
record was made of the number, the location and the size of Ostertagia 
nodules present in the mucosa of each of the abomasao 
During examination of the intestinal tract 9 a tie was made at the 
end of the f.irst 30 feet, and at the beginning and end of the last 30 
feet of small intestine to prevent further mechanical translocation of 
9 
parasltes and to compare the determined parasite populations collected 
from the three sections. The small intestlnes were washed twice in 
normal saline by the strip techniqueo The washlngs were carefully 
concentrated by the sedimentation-decanting technique, were fixed in 
hot 10 per cent formol-saline solution and were transferred to labeled 
specimen jarso The washings of the abo:m.a.sa and the designated sections 
of the small inte'stines were kept separate throughout the subsequent 
procedures of the examina.i;.iono 
The contents of the large intestines were examined for gross 
evidence of parasites of Oeso,E_hagostomum radiatum (Rudolphi, 1803) 
Molin, 1861; Cha.berti.a ovin~ (Gmelin, 1790) Railliet and Henry, 1909; 
Tricp:uris discolor v. Linstow, 1906 and Tr~churis ovis Abildgaard, 17950 
A record was made of the number, the location and the size of 
Oesophago'.!.tomum nodules present in the intestinal wall of each intes-
tinal tract. 
A 10 percent aliquot sample from each abomasal and small intestinal 
collection was examined, and the sex, the stage of development and the 
total number of each species of worms were determined and were recorded 
for each animal. Total worm population was determined by the extra-
polation of the results obtained in aliquot sampleso Each pepsin-
hydrochloric acid digestant ·was examined in its entirety. 
All collected samples initially were examined with the aid of a 
stereoscopic microscopeo Species in the genera Ostertagia, 
Trichostrori&;y:lus, Cooperia and Namatod.irus were determined by examining 
lacto-phenol cleared male specimens. Anatomical characters of lacto-
phenol cleared males and females of Ostertagia ostertagi and Cooperia 
Eunctata, a maximum of ten of each species.from each animal, were 
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measuredo A sample size of ten was calculated by using the procedure 
described by Stein (1945)0 The lengths of the worms were determined 
with the aid of a Trisimplex microprojectoro To obtain these measure-
ments, the slides were placed on the stage of the microprojector and 
the image of each was projected onto a sheet of paper o A pencil line 
was drawn along the longitudinal axis of the image of each of the 
worms. The length of this line was determined by the use of a plano-
metero This result was compared then to a calibrated scale 9 in milli-
meters, to secure the length of the wormo The use of this technique 
allowed the measurement of worms fixed in any position. The remainder 
of the body measurements were obtained microscopically at 35, 100 and 
430 magnifications with the aid of a calibrated ocular micrometero 
CHAPTER IV 
RESULTS AND DISCUSSION 
Several range cattle in the Northcentral area of Oklahoma were 
used as a pilot study to determine methods and procedures. The data 
obtained from these animals are included as part of a survey of gastro-
intestinal helm.inths of cattle in Oklahoma. 
The mucosa of all gastrointestinal tracts were examined carefully 
for parasitic lesions. 
·.;{~. '. ·. 
Presence of Ostertagia nodules was observed to 
occur in the cardiac and fundic mucosa in most of the abomasa examined. 
Nodules were not observed in the pyloric region of the abomasa. The 
results of the data, the incidence of Ostertagia nodules, are summariz-
ed in Table I. 
It is apparent that Ostertagia nodules were present in cattle 
examined in all areas surveyed during each season except for the cattle 
from Northeastern Oklahoma. In these animals, lesions were observed to 
occur only during the spring of 1966. Nodules were found to occur 
without evidence of adult Ostertagia in a few animals. However 9 in 
the majority of the abomasa examined, both the nodules and the adults 
were present in the same abomasum. Of the 56 abomasa examined, 
Ostertagia nodules were observed in 26; 12 with a large number, three 
with several and 11 with only a few. The nodules ranged in size from 
0.5 to 6 mm in diameter with the majority, 0.5 to 1.5 mm. Only a few 
larvae were recovered from the abomasal pepsin-hydrochloric acid digest-
11 
TABLE I 
INCIDENCE OF OSTERTAGIA NODULES IN THE ABOMASA 
FROM RANGE CATTLE IN OKLAHOMA, LISTED 
. BY AREAS AND SEASONS* 
1965 
.Areas 
... 
Winter Spring 
Northcentral 50o0 ** 
Northeast ** 85.7 
Southeast ** 66.7 
Southwest ** 57.1 
*Incidence expressed as percentage. 
**No collection of abomasa was made. 
TABLE II 
Seasons 
1966 
Summer Winter 
*'~ ** 
** 75.0 
1967·· 
Summer 
** 
100 
.JJ.4. 
INCIDENCE OF OESOPHAGOSTOMUM NODULES IN THE INTESTINES 
FROM RANGE , CATTLE IN OKLAHOMA, LISTED 
BY AREAS AND SEASONS* 
·seasons 
1965 1966 
Areas Winter Spring Summer 
Northcentral 50.0 ** ** 
Northeast ** 85.7 
Southeast ** lOQ ,:,* 
Southwest ** 33.4 
*Incidence expressed as percentage. 
**No collection of viscera was made. 
Winter 
** 
25.0 
75.0 
·-75.0 
1967·· 
Summer 
** 
50.0. 
33-A 
12 
ants from a few animals and usually no larvae were recovered, even 
though nodules were present. 
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As summarized in Table II, the presence of Oesophagostomum nodules 
in the inte~tinal wall was observed to occur in most animals, even 
though no adults were found in the bulky contents of the large intes-
tines. 
It is apparent that Oesophagostomum nodules developed in cattle 
examined in all areas surveyed and were present during each season when 
a collection was made except in animals examined in the Northeastern 
area during the sum.mars of 1966 and 1967 and in the Southwestern area 
during the spring of 1966. Oesophagostomum nodules were observed to 
occur in the intestines of 24 cattle; ten with a large number, nine 
with several and five with a few. The nodules ranged in size from 0.5 
to 14 mm in diamete~ with the majority, 3 to 8 mm. A variation was ob-
served in the development of nodules, and these, hemorrhagic, purulent 
and caseous, occurred in the wall of the small intestine as well as in 
t.he large intestine. The majority of the nodular lesions were localiz-
ed in the last 40 feet of the small intestines and throughout the large 
intestines. 
The average numbers of worms by species collected from each area 
during the three seasons are listed in Table III and Table IV. The 
results obtained for each season can be compared in Table III; in turn~ 
the results obtained for each area can be compared in Table IV. 
The largest population of adult helminths was collected from 
cattle in all areas during the summer and winter seasons; whereas 9 the 
smallest population was collected during the spring. Large numbers of 
la!'Vae were recovered from animals examined in Northeastern Oklahoma 
'·..2 
TABLE III 
AVERAGE NUMBER OF GASTROINTESTINAL H&I..MINTH PARASITES FROM.RANGE CATTIE 
IN OKLAHOMA, LISTED BY AREAS AND SEASONS 
(I) ttl 
lil ·ri 
CD 
. '-4 
~-
p.. i . Cl! ; p.. ~-(I) (I) S-4 (I) ·ri 
J 
·ri 0 C) :;j S-4 Cl> 
:;:$ bf) ~ '-4 (I) Ct-! •r-1 ~ .8 '14 ·ri +> .s (!) ~ ,r-f p.. +> s:: '-4 .s +> '-4 '-4 (I) 0 ::I .. I !i : ~ 0 '-4 (I) :a .g ·ri .0 +> x Q) ~ ii ~ ~ (!) ..-1 ..-1 :12. 'ti . (!) s:: (!) +> 0 M ~ I> 0. s:: .o M (I). C) +> 0 0 O M+' Q) Season C) p.. 0 r-i s m C) .-1 .0 ClJ Cl! .0 s +> s 
Area and :vear • 0 . . . . .. Q) . • • O· (!) ~I Larva ~l_C) 0 0 -~ [I) 0 8Z 
Northcentral Winter-67 47 262 4 405 100 197 7 62 2 20 - - - 1106 0.5 34 
Northeast Spring-66 25 208 12 82 338 163 8 12 - - 2 - - 850 - 43 
Northeast. Summer-66 190 495··· 3 18 1095· 373 40 210 - - - 5 - 2429 0.5 18 
Northeast Winter-66 45 113 - 3' 890 680 '60 355 3 - lJ - - 2162 
Northeast Summer-67 45 258 - 80 203 705 45 123 5. - 3 - - 1467 0.25. 78 
Southeast Spring-66 147 160 4 107 4 
- -
4 4 
- - - -
429 
- 5 
Southeast Winter-66 15 160 - 13 93 200 - 10 - - 8 - - 499 1 10 
Southeast Summer-66 5 45 - . 10 295 1478 - 5 - - 3 - -a 1849 
Southwest Spring-66 39 52 - 55 138 40 6 13 2 - 2 - - 'j}7 0.15 
Southwest Summer-66 60 207 
-
194 1005 244 9 200 - - 2 - - 1921 4 15 
Southwest Winter-66 33 120 - 25 1930 963 45 15 3 - - - - Jl'j} 0.25 20 
Southwest Summer-67 24 74 - 4 170 994 - . 134 4. - -- - - .1440 - 4 
it-
TABLE IV 
AVERAGE NUMBER OF GASTROINTESTINAL HEIMINTH PARASITES FROM RANGE CATTLE 
IN OKLAHOMA, USTED BY SEASONS AND AREAS 
Ill cd 
·r-1 (!) 
. Ill H H 
0.. ,r-1 <1l ~ 
0.. f ~ ~ ~ ~ Ill Ill ·r-1 ~ •r-1 0 C) ~ H <D ~ b.O i H ~ G-i ·r-1 0 Ill (l) P-. ·r-1 +' cd (!) ·r-1 +' 0 .D s:: H .;.) ; +' H H Ill 0 r-1 ""Ill 0 0 H Ill ·r-1 -§ ·r-1 .D r-l Ill ~ (l) 'D +' x 0 ·r-l I ~ '"d b.O CD ·r-1· • .; . z '"O (!) S:: ID +' ~ 0 r-l s:: '.d :,,. 0 s:: O r-l Ill ~ .;.) 0 0 11! 0 r-1 +' CD Season 0 0.. 0 C1l C1l C) r-l .D C1l C1l .D s ,S +' s 
and year Area • 0 01 01 81 of of u I (!) ~I 81 o:i, 011 01 0 (l) ii Larva tr: I o z E-i z 
Winter-65 Northcentral 47 262 4 405 100 197 7 62 2 20 - - - 1106 0.5 34 
Spring-66 Northeast 25 208 12 82 338 163 8 12 - - 2 - - 850 - 43 
- . ,. / ~ +h t 
~pring=-bb · !...-ou_,_ .. eas 147 160 4 107 4 - - 4 4 - - - - 429 - 5 
Spring-'-66 Southwest '39 52 - 55 138 40 6 13 2 - 2 - - 347 0.15 
Summer-66 Northeast 190 495 3 18 1095 373 40 210 - - - 5 - 2429 0.5 18 
Summer-66 Southwest 60 207 
- 194 1005 244 9 200 - - 2 - - 1921 4 15 
Winter-66 Northeast 45 113 - 3 890 680 60 355 ·3 - 13 - - 2162 
Winter-66 Southeast 15 160 
-
13 93 200 - 10 - - 8 - - 499 1 10 
Winter-66 Southwest 33 120 - 25 1930 963 45 15 3 - - - - 3134 0.25 20 
Summer-67 Northeast 45 258 
-
80 203 705 45 123 5 - 3 - - 1467 0.25 78 
Sumrner-67 Southeast 5 45 - 10 295 1478 - 5 - - 3 - 8 1849 
SUilL"ller-67 Southwest 24 74 
-
4 170 994 
-
134 4 .- - - - 1440 - 4 
I-' 
vi. 
'* 
during the spring of 1966 and summer of 1967. No conclusions can be 
made concerning the parasitic helminth larvae from the abomasa and 
small intestines due to the recovery of small numbers; however, the 
recovery of large adult populations of gastrointestinal helminths 
during the summer and winter seasons in all areas suggests that the 
range cattle examined became infected during the preceding season. 
It is apparent in Table IV that during the spring and summer of 1966 
the largest helminth population was recovered from the Northeastern 
area of Oklahoma; the Southwestern area had the largest during the 
winter of 1966; and the Southeastern area during the summer of 1967; 
therefore, in each of the three areas a large helminth population was 
observed to occur at least one season. 
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In order of .incidence, Cooperia punctata, c. oncophora (R~illiet, 
1898) Ransom, 1907 and Ostertagia ostertagi were observed to be the 
predominant species in the Northeastern and Southwestern areas of 
Oklahoma; and Cooperia oncophora, £. punctata and Ostertagia ostertagi 
in the Southeastern area. The species of helminths of minor importance 
but of frequent occurrence in all areas were: Nematodirus spp., 
··· Haemonchus contortus complex and Trichostrong;;y:lus axei (Cobbold, 1879) 
Loos, 1905. 
The two species of Nematodirus recovered from the small intestines 
were N. :f'ilicollis·(R:t:1.ct.Q;J.ph:f, .l802) Ransom, 1907 and!'!_. helvetianus 
- ' .. ··-, ... 
::..-~- ~, .•... :-.;-_. •, .. 
May, 1920. The population of!'!.· filicollis was always larger than the 
population of!• helvetianus. The population of female helminths re-
covered from the gastrointestinal tracts of the cattle examined out-
numbered the male worm population except for a few instanceso 
The three sections of the small intestines examined, the first JO 
17 
feet, the middle section and the last 30 feet, were compared qualita-
tively and quantitatively for intest.inal helminths·. The largest number 
of nematodes by species were found in the first 30 feet of the sma_.11 
intestines, and the smallest number was recovered from the last 30 
feet. Of those collected, Moniezia benedeni (Rudolphi, 1810) R. 
Blanchard, 1891, was found to occur most frequently in the last 30 feet 
of the small intestines (17), less frequently in the middle section 
(13) and least frequently in the first 30 feet (1) • 
. No conclusions can be made concerning the comparison of helminth 
populat.ions to the breeds, sexes and weights of the cattle examined; 
however, the majority of large populations of helm:inths was recovered 
from the yearling age group of cattle. 
The average body measurements of Ostertagia ostertagi obtained 
from specimens collected in each area and during each season are repre-
sented in Table V. Va:ri,ations of body measurements, other than body 
length, were not apparent among specimens from animals within an area, 
among areas during a season or among seasons for an area. The shortest 
male and female worms of Q.. ostertagi were collected from anim.a.ls in 
all areas in the spring. Usually these were demonstrated from animals 
, .. 
in ·southeastern Oklahoma. Worms that were longest in length usually 
were demonstrated from animals in Southwestern Oklahoma and could not 
. I 
be correlated with season. 
·/ According to Skrjabin, et al. (19.54), the length of the body of Q.. 
ostertagi males ranges from 6.5 to 7.5 mm; whereas, the length of the 
body of females ranges from 8.3 to 9.2 ll'.IIYl. The data summarized in 
Table V shows the average pody lengths of Q.. ostertagi obtained from 
all animals to ra.nge from 4.68 to 7.88 mm for male worms and from 6.07 
TABLE V 
AVERAGE BODY MEASUREMENTS OF MATURE OSTERTAGIA OSTERTAG! FROM RANGE CATTLE 
IN OKLAHOMA, LISTED BY SEASONS AND AREAS 
Male* -Female* 
Vulva to· Anus to 
Season Body Body Esophagus Spicule Body Body Esophagus .Tip of Tip of 
and Year Area Length 'Width Length _ Length Length Width Length Tail Tail 
Winter-6.5 Northcentral -6.51 0.13 o.64 0.23 s.oo 0.12 0.69 1.24 0.13 
Spring-66 Northeast 6.28 0.13 o.64 0.23 7.91 0.12 o.68 1.21 0.13 
Spring-66 Southeast 5.67 ·0.13 o. 61.~ 0.23 7.7.5 0.12 0.65 1.11 0.11 
Spring-66 Southwest 6.95 0.13 o.64 0.23 7.83 0.12 0.67 1.19 0.13 
Surmner-66 Northeast 6.77 0.13 o.64 0.23 8 • .51 0.12 o.69 1.25 0.13 
Surmner-66 Southwest - 7.36 0.14 o.65 0.23 8.89 0.13 o.69 1.24 0.14 
Winter-66 Northeast 7.42 0.14 o.65 0.23 9.13 0.13 0.70 1.26 0.14 
Winter-66 Southeast 6 • .57 0.13 0.65 0.23 6.87 0.12 0.6.5 1.14 0.11 
Winter-66 Southwest -6.97 0.13 o.64 0.23 8.84 0.12 o.69 1.26 0.14 
Summer-67 Northeast 6.34 0.13 o.64 0.23 7.54 0.12 o.68 1.21 0.12 
Summer-67 Southeast 6.51 ,0.13 o.64 0.23 7.76 0.12 o.68 1.22 0.13 
Summer-67 Southwest 7.23 0.13 o.64 0.23 8.60 0.12 o.69 _ 1.27 0.14 
*All measurements are in millimeters. 
f....J (X) 
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to 9.65 mm for fem.ale worms and for all areas to range from 5.67 to 
7.42 mm for male worms and from 6.75 to 9.13 mm for female worms. It 
is apparent that several male and female worms were found to be shorter 
and several to be longer than those reported by Skrjabin, et al. (1954) 
for Q. ostertagi. An overlap of ·the ranges of body lengths of both 
sexes is evident. The data sU?l'llllarized in Table V shows that the 
averages of body length of the males in an area were always shorter .: . .::::..-·· 
than the averages of the females in the same area. 
The average body measurements of Cooperia punctata obtained from 
specimens collected in each area and during each season are represented 
in Table VI. The results obtained for each area can be comparedo 
Variations of body measurements were not apparent among specimens from 
animals within an area, among areas during a season or amorig seasons 
for an area. 
According to Skrjabin, et al. (1954), the length of the body of 
C. punctata males ranges from .5.0 to 9.0 mm; whereas. the length of the 
body of females ranges from 5.7 to 10 mm. Besch (1965) reported the 
body length measurements of 2_. punctata obtained from specimens collect-
ed from calves in Oklahoma to range from 6.o to 7.27 mm for male worms 
and to range from 7.2 to 9.2 mm for female worms. The data summarized 
in Table VI shows the average body lengths of£. punctata obtain~d 
from all animals to range from 4.50 to 6.68 mm for male worms and from 
' ' 
5\14 to 8.92 mm for female worms and for all areas to range from 5.18 
to 6.25 mm for male worms and from 6.15 to 8.0.5 mm for female worms. 
It is appar~nt that several male and female worms were found to be 
shorter than those reported by Besch (196.5) and a few to be shorter 
than those reported by Skrjabin, et al. (1954) for£_. punctata. An 
TABIE VI 
AVE."U\GE BODY MEASUREMENTS OF :MATURE COOPERIA PUNCTATA FROM RANGE CATTLE 
IN OKLAHOMA, LISTED BY SEASONS AND AREAS 
Male* Female* 
Vulva to· Anus to 
Season Body Body Esophagus Spicule Body Body Esophagus Tip of. Tip of 
and Year Area Length Width Length Length Length Width Length .. Tail 'rai]. 
Winter-65 Northcentral 6.05 0.10 0.3T .:0~19 •. 6.24 0.11 0.37 1.58 0.16 
Spring-66 Northeast 5.42 0.10 . 0 • .35 -0.16 6.15 0.11 0.36 1.55 0.15 
Spring-66. Southeast_ ** ** ** ** 7.50 0.11 0.38 1.65 0~16 
. s·-,ring-66 Southwest 5.33 0".10 0.36 0.16 6.25 0.11 0.37 1.56 0.16 
·: . .!:" 
Summer-66 Northeast 5.70 0.10 0.35 0.16. 7.18 0.11 0.38 1.61 .. 0 .. 16 
Summer-66 Southwest 6.25 0.11 0.37 0.16 7.82 0.12 0.39 i~67 0.17 
I 
Winter-66. · Northeast 5.23 . 0.10 0.35 0.16· 7.03 0.11 0.37 1.59 -0.16 
· Winter-66 Southeast 5.46 0.10 0.36 0.16 .6.45 o.il 0.37 1.55 0.17 
Winter-66 Southwest 6.10 0.10 0.37 0.16 7.16 0.11 0.38 · 1.58 0.17 
·Sumrner-67 Northeast 5.79 0.10 0.36 0.16 7.00 O.ll 0.38 1.60· 0.15 
Summer-67 Southeast 5.18 0.10 0.35 0.16 6.42 0.11 0.38 1.55 ·0.16 
Summer-67 Southwest 5.19 0.10 0.35 · 0.16 8.05 0.12 o.4o 1.70 0.17 
*All measurements are in millimeters. 
**No wo:rrns were recovered. 
N 
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overlap of the ranges of body lengths of both sexes coincided with the 
overlap reported by Besch (1965) but not as great an overlap as re-
ported by Skrjabin, et al. (1954). The data summarized in Table VI 
show that the averages of body length of the males in an area were 
always shorter than the averages of the females in the same areao 
Of the 142 females of Haemonchus contortus complex recovered from 
the cattle examined, observations of the shape of the vulvar flaps re-
vealed that 32.4 per cent had linguiform vulvar flaps; 6609 per cent 
possessed knobbed vulvar flaps, and Oo7 per cent were smooth in the 
vulvar region. Das, et al. (1960) examined 64 females of ~o placei 
from cattle in Oklahoma and reported that 34.4 per cent had linguiform 
vulvar flaps and 65.6 p1;:1r cent had knobbed vulvar flaps. The results 
of the two studies indicate that the majority of~· contortus complex 
females from cattle examined in Oklahomc;1. had knobbed vulvar flaps. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
A study of the gastrointestinal helminth parasites of cattle in 
Oklahoma was conducted from December, 1965 to June, 1967. Collections 
of vlscera from 56 ra~ge cattle were made during three different time 
periods, winter, spring anci summer, and from three different geographi-
cal areas, Northeastern, Southeastern and Southwestern, to determine 
the geographical distribution and the seasonal incidence of gastro-
intestinal helminth species of cattle in Oklahoma. Attempts were made 
to determine whether species variation could be identified by compar-
ing morphological characteristics of particular species of nematodes. 
The three areas where collections were made represent distinct geo-
graphical and seasonal differences. 
No conclusions can be made c.oncerning the comparison of helminth 
populations to the breeds, sexes and weights of the cattle examined; 
however, the :majority of large populations of helminths was recovered 
from the yearling age group of cattle. 
It was observed that Ostertagia nodules were present in the cardia 
and fundus of the abomasa, occurred in all the areas surveyed and were 
present in each area every ~eason when a collection was made, except in 
' 
Northeastern Oklahorna. 
The intestinal nodules, produced by Oesophagostomum radiatum 
larvae and localized mostly in the last 40 feet of the small intestines 
22 
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and throughout the large intestines, were observed to be present in all 
areas surveyed and were present in each area every season when a col-
lection was made except in the Northeastern area during the summer of 
1966 and the summer of 1967 and in the Southwestern area during the 
spring of 1966. 
The largest population of intestinal helminth parasites were re-
covered from the first 30 feet of the small intestines. Except for a 
few instances, the female worm population of each species outnumbered 
the male worm population. No conclusions a.re made concerning the inci-
dence and ecology of helminths from the large intestines. 
It is apparent from data collected that in all areas the largest 
population of adult helminths occurred during the summer and winter 
seasons; whereas, the smallest population occurred during the spring. 
In order of incidence, Cooperia punctata, Q. oncophora, Ostertagia 
ostertagi, were observed to l:,)e the predominant species in Northeastern 
and Southwestern Oklahoma; and Coo;eeria oncophora, Q. punctata and 
Ostertagia ostertagi in Southeastern Oklahoma. The incidence, popula-
tion and occurrence of gastrointestinal helminth species by geographi-
cal location and season were included and discussed. 
The average body measurements of Ostertagia ostertagi obtained 
from specimens col+ected in each area are presented and discussed. The 
shortest male and female worms of O'. ostertagi were collected from 
-. 
an::ima.ls in all areas during the spring. Usually these were demonstrat-
ed from animals in Southeastern Oklahoma. Worms that were longest in 
length usu.ally were demonstrated from animals in Southwestern Oklahoma 
and could not be correlated with season. Comparisons of the body 
length measurements of both sexes of Q. ostertagi obtained from speci-
24 
mens collected were made and related to thos·e reported by other workers. 
The average body measurements of Cooperia punctata obtained from 
specimens collected in each area are presented and discussed. Varia-
tions 01' body measurements 01' Q. punctata adults obtained i'rom speci-
mens collected in each area by season were very slight and were not 
cons.idered to be important in this study. These data were compared to 
body measurements 01' g_. punctata summarized in published reports. 
Close observat.ion 01' Haemonchus contortus complex i'emales re-
covered from the cattle examined revealed that the majority had knobbed 
vulvar flaps. These data cc;>rresponded with the results obtained by 
Das, et al. (1960). 
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